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AUTHORS @ Shklyareqeg}xlﬂgiyij and Yarovaya. R: G.

TITLE: optical properties of beryllium in the infrared
region

PERIODICAL: Optika i spektroskopiya, v.11l, no.5; 1961. 661-666

TEXT: Optical constants of high purity. vacuum deposited;

opaque layers of beryllium in the region of 0.8 = 11 ®» and at
290 and 82 9K, were studied. pispersion curves were plotted from

the refractive i e i ~-ments at
An = 0.8 - 11 wu. These measu ts were also carried out at /
82 oK, using a cryostat described in Ref.6 (V.G Padalka, O<
I.N. ghklyarevskiy: O i spektre, Ve 361, 1957)- The position

o of the dispersion curves at 82 0K were substantially
unchanged. Hall constant , and the statistical (hole)
were found to be

conductivity Oo»

5.6 x 10”2 e.m,u., and 1.3 x 10 ohm™ — em_ It was
also found that within the above Spectral region, the properties

of beryllium can be fully defined by the free current carriers:
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Using the formulae for the normal skin effect, and taking into
consideration the quantum character of the interaction between

the free carriers and the infrared radiation, the authors
determined the concentration, effective mass and frequency of b%
collisions between the carriers, Finally, it was shown that the

temperature dependence of the optical properties of beryllium is
determined by the frequency of these collisions,
There are 4 figures, 2 tables and 13 references: 7 Soviet-bloc
and 6 non-Soviet-bloc, The English language references read as
follows;
Ref 1. D.G. Avery, Proc., Phys.Soc., v.B65, 425, 1952,
Ref. 4. G.K.T. conn, g.K, Eaton,

Opt. Soc. Amer,, v.44, 477, 195k,
Ref.12: R.w. Hill, p.L. Smith,

Phil. Mag., Ser. 7, v.4kh, 636, 1953,
Ref.13; M.H. Cohen, Phil.Mag., ser.8, v.3, 762, 1958,

SUBMITTED: December 26, 1960
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AUTHORS : Padalka, V.G. and Shklyarevskiy, I.N.
TITLE: Determination ol the micro-characteristics of copper

from the optical constants in the infrared region of
the spectrum and the resistivity at 82 and 295°K
DERIODTCAL: Optika 1 spektroskopiya, v.1l2, no.2, 1962, 291-297

TEXNT: In a previous paper the authors reparted measurements
of the optical constants of copper at room temperature. However,
these measurements were not accompanied by measurements of the

resistivity and the effect of the oxide coating was not allowed .
for. 1In the present paper they report simultaneous measurements A
of the refractive and adsorptive indices of copper in the infra-

red, and of the resistivity at 82 and 295°K. These results are

corrected for the presence of # thin film on the surface. The
optical constants were measured in the wavelength range 1-12 ¢ on
vacuum-evaporated layers. The cryostat described by the authors
in Ref.7 (Opt. i spektr., 9, 119, 1960) and the method described
by the second of the authors and V. K. Miloslavskiy (Ref.B: Opt.

i spektr., 3, 361, 1957) were cmployed. The effect of the surface
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oxide was allowed for by assuming that the surface layer was 35 R
thick and had a refractive index of 1 = 2., The corrected values
obtained for the refractive and absorptive indices uw' and uX'
(curves a and b respectively) are shown in Fig.2, in which the
open circles refer to 295°K and the points to 82z°K. The correc-
tion for the surface layer increases the original values by 20 and
L0 in the case of the refractive and absorptive indices,
respectively. The resistivity of the specimen was measured as a _
function of thickness by the interferometer method. The results 7!
are then used to determine the concentration of conduction
electrons, the velocity on the Fermi surface, and the frequencies

of clectron-clectron, electron-phonon and electron-impurity
collisions, The results are compared with measurements of the
electroniec specific heat and the surface impedance in the radio-
trequency range., Table 2 gives the various micro-characteristics

of copper. In this table: T - temperature, N - conceniration

of atoms in the film, N - concentration of electrons in the
conduction band, and ece, ef and ed refer to electron-electron,
electron~phonon and electron-impurity collision tfrequencies. The
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subscript O denotes classical high-temperature values. Assuming
that N = 6 3, it is found that the mean frec path £ is approx-
imately 300 and 460 R at 295 and 82°K. It is estimated that the
Hivnear dimensions of the crystals 1orang the polycrystalline film
are oi the order of loop 3 (”v’ v/ i), Finally, present results
vield \//\ = 6.k x 107" em? sec™! and v/N = 2,9 x lo"lscmlsec’l,
while the specific heat and surface impedance mezsurcements yield
4.5 x 107" and 1.8 x 10-15 respectively. Acknowledgments are
expressed to K. D. Sinel'nikov for discussions and interest.
There arce 5 figures and 2 tables.

SUBMITTED: February 1%, 1961 . . }%
- 5.5 £ 05 =
. SO=T 37 ..
Table 2 2|3 i
- - = E 2 . f
Uncorrected for i1y (35|40 |3a7|t5411.74] 108 17
surface film 52185 4.0 1268/0.23[0.77(1.20] 1.6 ;
Corrected for :{ 295 | 8.5 | 495386} 195022011461 1.4
surface film 82| 85 | 495/ 2.98 oag 097|148 1.4 -
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r.fparjmantal test of Drude's formulae. Opt. i spextr. 12 . ‘
no.6:769-771 Je ‘62, {MIRA 15:5)
(Optical measurements)
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ALTHORS : _”hk]yarevskiy, I.N., Miloslavskiy, V.K.
TITLE: Cn the mézgllude and sign of the phase difference
AN -.)p- bg
CERIODICAL: Optika i spektroskopiya, v.12, no.6, 1962, 793-795
TEXT: In a previous paper (Opt. i spektr., v.9, 1960, 640)
the authors discussed the phase difference & = b, - bg where :

tp  and &g are the phase shifts of the p and s components of
the electiric vector at a given angle of incidence of light on the
surface of a metal. It was shown that the magnitude and sign of
thins difference can be unambiguously determined by direct
measurements and such measurements have in fact -now been carried

out. However, N.Ya.Gorban' and I.A.Shaykevich (Opt. i spektr.,
v.ll, 1961, 750) have obtained results which do agree with these
conclusions. A further analysis of the Fresnel reflection

coefficients is now used to show that the present authors'
conclusions reported in the previous paper still hold and that
Corban' and Shaykevich have used an incorrect interpretatio:w.

1 There are 2 figures,
SUBMITTED: January 12, 1962
Card 1/1
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“0Optical properties of metals™ by A.V.Sokolov, Reviewed by I.
N. Shkliarevskii, Opt, i spektr. 12 no,2s;805-306 Je 162,
(MIRA 15:5)
(retals—Optical properties) (Sokolov, A.V.)
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TITLE:

Oon the origin of Brewster and super-position fringes

E032/E51k
Vliascenko, N.A., Miloslavskiy,V.K?'and ShklyareVSkiy,LV.

[

PERIODICAL: Optika i spektroskopiya, v.1l3, no.2, 1962, 250-255

TEXT:

fringes in white light and super—position

The conditions necessary for the appearance of Brewster

fringes in monochromatic

light are discussed in the general case with allowance for

imultiple reflections within each plate.
are carefully defined and the differenc
In each case an explicit relation is given for the
In the case of Brewster fringes, the

brought out.
intensity distribution.

The two typas of fringes
es between them are

corresponding intensity—distribution formula is used to establish

a condition for the continuity of the ach
fact the achromatic fringe is continuous
is the plate thickness and AY is
to the spectral range

d with the analysis of

a two-beam interferometer,
d with a silvered plane-

provided t DY D 2.5, where t

the wave number di.fference corresponding
The final section is concerne
Brewster fringes which are produced when
e.g. the Jamin interferometer, is crosse

employed.
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parallel plate. Analysis of the corresponding intensity

distribution shows the presence of several achromatic fringes

and it is suggested that these fringes may be useful in speeding

up the adjustment of two-beam interferometers. They may also be

useful in rapid -order counting and the measurement of the thickness Z*/
of plane-parallel layers. There are 5 figures.

SUBMITTED: July 17, 1961
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AUTHORS : shklyarevskiy, I.N., and Nosulenko, N.A.
hase relations @t t i
TITLE: Phase relatioll he separation boundary between
two media -
. PERIODICAL: Optika i spektroskopiva, v.1lk, no.2, 1963, 247-251

TEXT: In accurate interferometric measurements the phase

change on reflection at a separation boundary must be correctly

taken into account. In an earlier paper (ZhTF, v.26, 1956, 333)
it was pointed out that there was some doubt as to tne magnitude
and sign of the phase change, Some discussion arose in the
literature as a result of that paper, and it was therefore decided
to re-examine this problem in greater detail. The results of this
'analysis are now reported. Analysis of new experimental data and of
icalculations is used to show that the conclusions reached in the

1 |previous paper are in fact correct,and that the phase change on
reflection & for the p- and s-components of the amplitude
reflection coefficieént is given by:

card 1/2
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2p 1K cos ¢
vy 2
- (3% ¢ w0P)con?

2k _uX cos ¢

tan
- : 2 ¢ - u? - (rX)? <//

tan (bp - JT) tan 6' =

where

inde i i i = (1 - iyx),
X is tion, and ¢ is the angle of incidence.
These formulas hold. provided u2 sin?2 ¢ 4is small in comparisofi
.with 32, ° :

. There are 2 figures,

SUBMITTED: May 12, 1962
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of the effect of oxide films o©
nts of the optical constants O

TITLE: Elimination
of measureme

PERIODICAL: Optika i spektrosxopiya. v.1ll, no.
th of the layer of oxid

TEXT: The kinetic grow
tungste

ini ined by evaporation from a
acuum chamber is investiga
ndows to enable the opti
-5 mm Hg is maintained

provided with two wi
ith a liquid nitrogen trap and

measured.
an oil diffusion pump w
absorption pump. The optical constant
method of P. prude (wied. Anne., v.36,
. plate as @ compensator. 1t is ver
of the freshly evaporated Al surface
under vacuum. These value
constants for the oxide fre
the thickness of the oxide
measured at jntervals up t

%VCard 1/2
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ACCESSION NR: AP3002788 ) ' S/0051/63/01h/306/0805/0808 /

AUTHOR: Shklyarevskiy, 1. No; Nosilenko, No A. "

e . T . e
TITLE: Phase shifts in reflection of light from metal surfaces coated with thin
dielectric films : S '

SOURCE: Optika 1 spektroskopiya, Ve 14, noe b, 1963, 805-808

TOPIC TAGS: reflection phase shifts, dielectric coatings, coated optics, nS,
cryolite ’ .

ABSTRACT: Various devices (special mirrors, filters, etc.) combining metallic and '
dielectric coatings are coming i ‘There are, however, no data regarding :
the phase shift of light reflecte dielectric coated metal surfaces as a
function of the coating thickness; the purpose of this study was to obtain such
data. The phase shifts were measured by an interfercmetric procedure with re

ence to lines of equal chromatic order. The specimens were prepared as described

in the authors' earlier work (Optika i spektroo, 13, 769, 1962). Part of the
interferometric plate coated with an opaque silver layer was covered with a die-
Jectric film; the other side of the plate (facing the spectrograph slit) was

coated with a partially gransparent silver layer. (See Fnclosure 1) The lines
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of equal chromatic order were photographed with the aid of an 18p-67 spectrographe
The dielectric coatings were cryolite and zinc sulfide. The measurement results = S
(see Enclosure 2) agree with the results of calculations.. Initdally the phase -
jump decreases with increasing coating thickness and drops Lo zero at coating
tnicknesses of 320, 360 and 410 Angstrom for 7nS and 780, €20 and 890 Angstrom for
cryolite for wavelengths of 520, 5600 and 6000 Angstrom, respectively. With fur-
ther increase in film thickness the jump becomes negative, that is, the reflected
wave lags in phase behind the incident wave. Orig. art. has: g formulas and 3
figureso.

ASSOCIATION: none ‘ 4
SUBMITTED: 100ct62 " DATE ACQD: 15Jul63 © ENCLs 002

SUB CODE: 00 NO REF sov: 009 OTHER: 000
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AUTHORSs Pavleva, Ye. Nyj Shidyerevaldy, I. Z 7
?IITLE: Preparation technique of InS-¥n sublimate phos?hora »
i

, : A\

SOURCEs Optika i spektroskoplya; 'gborn%c statey. v. 13 Iyuminestsentaiye. Moscorw,
Tzd-vo M SSSR, 1963, 261-263 _ ,

* : {

TOPIC TAGS3 radiation, phosphor , optics

ABSTRACT: . The dependence of optical characteristices of the sublimate-phosphor
7nS-In on the mode of preparation was gtudied. The rate of heating wes considered
as the essential parameter in prepering the specimen. The radiation intensitles of
ZnS-: specimens, hested at 490C in 3, 5, 10, and 30 min intervals, were obteined
(Fig. 1 [gee enclosur_e] - curves 1, 2, 3, and 4 respectlvely). Maxiimm radiation
intensities of specimens prepared at temperetures of 410, 450, 470, 4S0, 520, and;
550 were also studied (Fig, 2 [see enclosure/ - curves 1 to 6 respectively). It is.
shovn that at high temperatures meximm intensity is atteined in a relatively short | /"
heating time. "The author acknowledges the help of N. A, Vlasenko." Orig. art. hast -
2 figures. b
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SHKLYAREVSKIY, I.N.; HOSULENKO, N.A.

Phase shifts due to the reflection of light from metallic
surfaces coated with thin dielectric films. Opt. i spektr.,
14 no.6:805-808 Je '63. (MIRA 16:8)

(Interferometry)
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ACCESSION NR: AP4011488 8/0051/64/016/001,/0085/0091

AUTHOR: Shklyarevskiy, I.N,; Yarovaya, R.G.

TITLE: Quantum absorption in aluminum and indium
SOURCE: Optika 1 spektroskopiya, v.16, no.l, 1964, 85-91

TOPIC TAGS: quantum absorption, photen absorption, infrared absorption, energy band
structure, Brillouin zone, aluminum, indium, thin films

ABSTRACT: The optical constants ~ index of refraction and absorption coefficient -
of thin aluminum and indium films were measured in the wavelength region from 0.4 to
2 microns. In the present paper there are reported only the results pertaining to

quantum absorption associated with interband electron transitions. The results of

measurement in the infrared region of the spectrum will be published elsewhere. The
aluminum specimens were prepared by rapid deposition from a tungsten evaporator onto
glass substrates at a pressure of about 2 x 1075 mm Hg. The purity of the initial

aluminum was 99,.999%. In arriving at the final values for the refraction indices ad
absorption coefficients for the aluminum layers corrections were made for oxidation
of the surface on the basis of the results obtained in an earlier investigation (I.

Card 3/¥+
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N.Shklyarevskiy and R.G.Yarovaya,Opt.i spektr.14,252,1963). The indium layers were
prepared by evaporation from a molybdenum boat; the initial purity of the indium
was 99.9999%. As in the case of the aluminum films, deposition was stopped prior to
complete evaporation of the material from the boat. Some difficulties were encoun-
tered in preparing the indium layers, but it was found the smooth opaque specimens
can be obtained by slow (about 1 minute) deposition under high vacuum onto glass
substrates cooled to liquid nitrogen temperature. The indium films also oxidize, but
so far it has not been possible to allow for the influence of the oxide films on the
optical constants. The values of the index of refraction yu and the absorption u¥ for
aluminum in the wavelength range from 0.4 to 2 U are tabulated as are the correspon-
ding values for indium in the wavelength range from 0.475 to 0.96 u. The variation
of the optical constant with wavelength is also plotted. It was found that both the
investigated metals have a quantum absorption band in the investigated spectral re-
gion, associated with interband electron transitions. In the case of aluminum this
interband absorption can be separated from intraband absorption. The experimental
data are discussed and compared with the results of calculations of the energy bands
in aluminum, carried out by V.Heine (Proc.Roy.Soc. A240,340 & 361,1957) and W.A,
Harrison (Phys.Rev.118,1182,1960). Orig.art.hast 4 formulas, 3 figures and 2 tablem
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; .
AUTHOR: Kostyul: V.P.; ShklyarevskiY: 1.N. ’

TITLE: Optical-properties of chromiund mirrors in the yisible region

!
SOURCE: optika i spektroskopiya, v.16, no.2, 1964, 304—309 %
- T0PIC TAGS: optical constant jndex of refra ption coefiicient, optical '
anisotropy chromium 18Ye¥: chromium coating, © i i
| ABSTRACT: preliminary ¢ chromlum coatings de-
‘posited under vacuum 8 € n to specimen in an' .
Xerratic manncy. Accordingly. oS € i rder to '
' determine hov the ©
' conditionS.

Hg) evapor? s to glaes or

a distance of The jpnitial material ¥

clectrolytic ch ; assed and heated

iperatures i

‘aylov, G.M.Perrsnyakova
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the molecular Cr beam has a high "pumping” capacity and that the deposited Cr 15 a !
good "getter". This was utilized in dcpositing the test coatings. The Cr coatings,
particularly those on heated substrates, are characterized by high mechanical
strength, and, thus, are suitable as undercoatings for high-quality silver or alu- i
Ginum wirrors. The optical properties were measured by the method of re-eatablish-
ment of plane polarization incident to three-fold reflection from two parallel mir=:
rors; the earlier experimental arrangement (Opt.i sbektr.,3,361,1957) was modified
somewhat to permit working with smallcr mirrors. The optical constants yu and |.O(.wawei
measured for A = 550 mg. j is the index of refraction and WX is thke coefficient of:
absorntion, as calculated irom the measured phase difference and azimuth angle of E
the re-established polarization. The dependences of the constants cn the rate of de-
. position and the temperaturc of the substrate are shown in Figs.l and 2 of the En-
closure. (Fig.2.also gives the variation of the conductivity of the Cr coatings.)
Further measurements were made to detcrmine the dependence of the optical constants
on the vacuum, aging and annealing; thesec factors, when varied within reasonable
limits, appear to have little effect on the optical properties. Some experiments
were also performed to evaluate the anisotropy associated with oblique deposition;
the anistoropy is significant and is not eliminated even by prolonged annealing.

(3

_2/83
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ll'Finally, dispersion curves (wavelength dependences) for i and [, were obtained for
. two coatings deposited at the rate of 250-300 A/sec with normal incidence under a

vacuum of about 2 x 1076 mm Hg onto a substrate heated to 45° and a substrate heat-
_ed to 400°C. The results are shown in Fig.3 of the Enclosure; the indicated values

.0f the optical constants are relative, rather than the true.or absolute values. In
. the aggregate the data indicate that the crystal structure of layers deposited on-
.to hotter substrates is more nearly peytect.. Orig.art,hass 2 formulas and § figures .
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! ACCLSSION NR: AP4020961 S/0051/64/016/003/0484/0490
AUTHOR{ Lelyuk, L.G.; Shklyarevskiy, I.N.; Yarovaya,vR.G:

TITLE: Optical properties of liquid mercury and gallium in the visible and near
infrarced regions of the spectrum

SOURCE: Optika i spektroskopiya, v.10, no.3, 1064, 484-490

TOPIC TAGS: optical constant, refraction index, absorption coeffic:ent, liqﬁid mer-=’
cury, mcocury, liquid gallium, galliwa, Drude conduction theory, Zener theory, free
electron, conduction electron 4 N

ABSTRACT: In addition to its intrinsic interest, investigation of the optical pro-
perties of metals can yield infommation that can be useful in tiweoretical interpre-
tation of the microcharacteristics. This has been true of metals in the solid stateg
wiere the results of optical measurcments have aided development of the theory of

Zree electrons, energy band structure, ctc. The situation is different where metals
! in the liquid state are concerned: thus, to date there is no satisfactory theory

‘' characterizing the behavior of conduction electrons in liquid metals. The available
data are scanty; in fact, the data on the optical constants of mercury (the most

APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001549630002-1"
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thoroughly investigated liquid metal) and gallium are conflicting: according to the
£a of L.G.Schulz (Adv.Phys.6,102,1057) the Drude conduction theory is valid for
and Ga in the entire range covered by Schulz's measurements, whereas according
J.N.llodeson (Phil.Mag.4,183,1959; 1Ihid.5,272,1960; I1bid.6,509,1961; Ibid.8,229,
3 oviations from the free electron Liicory obtain for almost all liquid metals
:n the long wavelength region. Accordingly, in the present work there were measured
ical constants - the index of refraction p and absorption coeificient wl -
of mercury and gallium in the visiblc and near infrared regions by the earlier de-
voeloped method of re-establishment of plane polarization (I.N.Shklyarevskiy and V.
K..iloslavskiy, Opt.i spektr.3,361,1957). The experimental results are tabulated
sad compared with the data of other autihors (there is substantial disagreément and :
+he reasons for tihis are discussed). The results are tentatively -interpreted from
the standpoint of the theory of free elcctrons (the Drude theory is only partially o

applicable). Orig.art.has: 9 formulas, 5 figures and 3 tables.
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duction of the reflection coefficient &' from the substrate side but no change in
R on the "air" side, or reduction of both 4 and R. Kard considered enhancement of
transmittance only due to reduction of A, even if this is accompanied by some in-

- crease of T and R. In the present paper there is proposed and theoretically justi-
fied a procegiure for depositing antireflecting diclectric layers onto an opague me-
tal layer; as a result of sharp decrecase of the reflection coefficient, the absorp-
tion coefficient of the metal coating is greatly increased. Thus, deposition of

. such antireflecting layers onto the light sensitive layer of a radiation detector
{photoelement) can significantly improve the detector response. Experiments were v
carried out with aluminum and chromium layers coated with multiple layers of cryo-
lite and zinc sulfide, each a quarter wavelength thick. Application of two layers
results in substantial reduction in reflection. Increase in the number of dielec-

ric layers from two to four leads to furtier decrease of the reflection; further

" increase to six dielectric layers, however, brings about an increiase in reflection.
Thus, by deposition of nultiple layer dielectric coatings 1t is feasible to suppres
reilection of light from metal coatings. The spectral range of effective suppressim
of reflection is the narrower, the higher the intrinsic feflectipn coeXficient of
the metal. For metals with R = 50% rcflection 2an be reduced to virtually nil in
the entire visible region. Orig.art.has: 5 formulas and 4 figures.

/3.
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AUTHOR: Avdeyenko,A,A,; Akopov,V.M.; Kramarenko N. L Nnboykin,?u.v.; Shklyarevski.y,
L.N. . , . e

TITLE: Concerning measurement of high reflectibn coefficients
SOURCE: Optika 4:spektroskopiya, v.16, no.4, 1964, 712-713

TOPIC TAGS: reflection coefficient, reflection coefficient measurement mirror,
silver mirror .

ABSTRACT: In connection with designing interference instruments (for example, Fab-
ry-Perot etalons) and lasers it is essential to know the reflection coefficlient of
the mirror components, and the higher the coefficient the more impertant is accura-
cy of the measurement result. In the present paper there is proposcd a procedure
jand setup, based on multiple reflection, designed for accurate measurement of the .
freflection coefficients of mirrors with a high coefficient. The requisite evaluation! .
| formulas for two-fold and -eight~fold reflection (the latter was omployed by the au~-
{ thors) are adduced. A diagram of the setup is shown; it consists essentially of a
collimated sourcte, a beam splitting plate, and an appropriata photocell with a : -

lcara 172
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frosted glass window. The s\etup and procédure were
coefficients of three silver mirr '

for wavelengths of 650, 600 and 650 m1; the estima
in 10.4%. oOrig. art.has; 3 formu

ASSOCIATION: qbree |

SUBMITTED: 26Jul63 .

8UB CODE: OP .

ors, prepared by simultaneous va

las, 2 figures and 1 table,”

CIA-

SAPERY

RDP86-00513R001549630002-1

used to determine the reflection
suum evaporation,

ted measurement accuracy is. with-|

APPROVED FOR RELEASE: 08/23/2000

CIA-RDP86-00513R001549630002-1"



"APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001549630002-1

e et 7 4 IR EES R TSN R

S e e

On L. Dunaiekiti's article "Invariant description of tne

reflection of light and the sigrnificence of the transfqmation

of this description.” Opt. 1 spektr. 17 no.4:636 0 "€4c A
(MIRA 17:12)
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AUTIIOR; Shklyurevskiy, I.N,; Nosulonko, N:A.

TITLE: - Measurement of the dispersion of the phase discontinuity occurring in re-
flection of light from metals g

SOURCE:; Optika i spektroskopiya, v.1G, no.5, 1964, 888-893

TOPIC TAGS: light reflection, coated optics, refilection phase discontinuity, absorp~
tion cocfficient, silver, aluminum, copper, antimony

ADSTRACT: There have been several studies devoted to measuremen:t of the dispersion
of the phase discoatinuity § occurring incident to reflection of light from silver
interferometric coatings; in most cases, however, there was dete:mined the disper-
sion of the conplementary quantity &' = g - &. The formulas for calculating the dis-
pexsion of §, taken Irom various sources in the literature ard applicable in diffe-
rent cases, are adduced. In the present study measurements were carried out for re-
flection from silver, aluminum, copper and antimony coatings. The interferometric
measurement procedure employed is described at some length: it involves positioning

|
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the coated interierometer platgs in front of the slit of a spectrograph (an ISP-G7
spectrograph with a 1500 mm focal length camera was used) so as to obtain lines of
equal chromatic order in transmitted light. The results are presented in figures to-
gether with calculated curves; for the most part the experimental points fall on tle
curves given by the formula for oxide coated metals, derived earlier by the authors
(Opt.1i spektr.14,247,1553) and are reasonably close to the formula based on the in-
dex of refraction and the absorption coefficient. The values of the absorption co-
cificient for silver and a2uminum deduced from the experimental cata agree with the
results of measurements by polarization methods. Orig.art.has: 17 formulas and 3
figures.

ASSCCIATION: none
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AUTHOR: _Shklyarevskiy, I. N.; Goloyadova, V. I. yy 55 Vet

TITLE: Wide-angle interference of light 2,44, e

SOURCE: Optika 1 spektroskopiya, v, 19, no. 2, 1965, 292-294

TOPIC TAGS: 1light interference, luminescence, coherent light, lvminescence center,
light reflection coefficient

ABSTRACT: This 4s a conmtinuation of earlier vork by the authors (Opt. i spektr.

v. 17, 765, 1964 and eariier papers), where wide-angle interference of luminescence -
light was produced in a Plane-parallel dielectric (mica) layer bounded by a silver
film and air. The present article deals with a simpler experimental proof of the

with the formilas of the earlier papers. The measurement results confirmed the
theoretical caleulations. Orig. art. has: 2 figures and 2 formulas,.
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AUTHORS - Shkl »arevsk:. ».Ab;:, Nh 1osla\ sk:.y, V. K.: -oloyadova. V.

TITLE: Wlde-angle 1nterference of 11ght

SOURCE: Optika i spektroskOplyao ‘». 17, no. 5, 1964:',,765-;770)--‘:

TOPIC TAGS: light interference, luminescence, coherent optical
propagation ' “4i‘1,'ff“f R '

ABSTRACT: A quantitative study was made ‘of J_nterfel ence of. lum:.nes- -
cence light with an angle @ = 180° between. the inter fer:.ng beams
Such measurements have become -feasible oniy recently..

ability of" moderi equlpmentwutn ‘which to- measure.

thin luminescent layer  (solution of" pyrazollne “and

organic solvent) was deposited on & thin mica- pl'ate‘ (5——10 w)
evaporation of the solvent. the layer had- appzox:.matelywthe Same
fractive index as the mica. ‘l‘he second s:.de of the m:.ca was’ (
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with a semitransparent layer of silver (reflection coefficient on ~
the mica side about 85% for A = 550 nm. The sample was placed in -
front of the spectroscope slit and’ Lllumlnated, -as shown- in Fig. 1
of the Enclosure by ultraviolet llght o= 365 nm). The 1um1nes—"
cence propagating along the normal from the sample surface was
passed through a monochromator and recorded_w1th ‘a photuelect*'

. up, using an’ FEU-29a pﬁotomultlpller.. A ays‘ém’éf id erference

comprising the mica and the lumj.nescent layer.5

the interference lines was recorded and compared w:.th calculat:.ons
based on the plane-wave approx:.matlon. - The exper:.mental VlSlbllltY;
was lower than calculated, owing to non-uniformity of the thickness
of the luminescent layer, light scdattering by various derects, and
other unaccounted for factors. Orig. art.. has" 5 f:.gures.
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AUTHOR: Shklyarevskiy, I. N.; Nosulenko, N. A., Ryazanov, A N. T f : /;‘,
\ L N B . ‘/

TITLE: Investigation of relative local:.za.ti.on of interference ')fringes in tra.ns- S

mitted and reflected light : . '

SOURCE: Optika i spektroskopiya, V. 18 “no. 1, 1965, 102-108

‘TOPIC TAGS: optical mterference, mterference frige, silver t‘il'n, mca, trans-
mitted light, reflected: light, phase shlft : :

ABSTRACT: The shift in the mterference minima oi‘ reflected light relative to
the maxima of the transmitted light, were mee.sured in-silvered mica- str:.ps with -
the aid of lines of equal chromatic order, as a function of th2 thickness of the
silver layer, with an aim at ascertaining whether these shifts are affected by .
the thickness and effective optical constants of the silver layers.  The surfece i
of & plane-parallel mice strip was cov §red with a partially transparent layer of
silver with approximate thickness 500 and on cone third of tjie opposite su.rfa.ce. T
The investigated layer of silver was deposited on the remaining two thirds, as ;= ESSsN
shown in Fig. 1 of the enclosure , Which. shova, also a diagram oE the optica.l sys’cem N
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employed. The phase jumps, resulting frem the reflection of light from the

system comprising mice + silver layer + air, and corresponding to different = .
thicknesses of silver layers, were determined for silver layers k0O, 500, and -~
600 A thick end for wavelengths ranging from 450 to 630 nm. The resulis do not =
differ greatly from the theoretical values, end the reasons for differences are =

briefly discussed. Orige. arte has: T figures, 13 formules, and 1 table.:- - - -
ASSOCIATION: None ) - 7' f‘f.3";"j   :32  -_f . ;:;i
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Fig, 1. left: Section through the imrestigated silver-coated n'd.cu (D)
Right: Optical diagram of set-up: P = prism, s - sht g - min:cr,, L len.s,
I - interferameter phte. 0= point SOUrce . RO N
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AUTHOR: Shklyarevsldy, X. 'N.; Ivpeshke, !’é. A. o SR : ’.."~ f 7 2_;61 . 
TITLE: Multilayer coatinssidth selective reﬂectivity o = .

SOURCE: Optika 1 spektroskopiya, v. 18, no. &, 1565, 61 o

. &
TOPIC TAGS: nzulti.‘layer ceatiing, dieleatric coa.ting uglggm:j.g m._:;;:gz, reflection ;
coefficient, transmisgion coefficient, Belective reﬂection, mterfareme mirmr, 2
eryolite, zine sulfide - N

ABSTRACT:; It 1s pointed out in the :lntroduction that although thernaf re mas
‘'ods for preparing, analyzirg, and synthesizing multilayer dielectrii'; ‘
preseribed optical characteristies, the ‘calceulations are laborious" nd ¢

.| the use of computers, go. that simple :experimental means are:deai X £
“have therefore prepared and investigated interference mirrors f hij flectt:

~ | and sufficiently narrow 8pectrum, by alternately depositing in vacu leyers wi

- | high (zinc sulfide) and low (eryolite) refractive indices. The teclinigue used was:

| the game as described by Ch. Dufour (Amn. de Phyd. v. 6, 5, 1951)s  The spectrel -

curves of the tranamiasicn e.ud reﬂection ccefféciezba were plotted td.th appare.tus
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likewise described by Dufour. Coatings of %o types of glesgiBL. ... H. (2n + 1)L.Hs
ess LeHs = @ir and - He(2n + 1)L...H.(2n + 1)L H - air were iinvestigated
(¥ - zine sulfide layer, L - eryolite layer, each of quarter-wave -thickness, n =1,
2y 3, «»:)- The results agreed with earlier theoretical and experinientel re- -
searches by others. They also show that, for an equal-number of lajrers and for an
equal thickness of cryolite, a changeover from interference mirrors of the first
type to that of the second type leads to & narroving of the spectral region of high
reflection and to broadening of the region with low reflection. A limit is imposed
on the attcinable narrowing of the high-reflection region by the light scattering
produced when the thickness of the even layers is increased. - "The authors thenk -

| Assoczarions none:
| SUBMITTED: | OTwar6lh’.
| NO REF Sov: D 008 |

A. F. Prikhot‘ko, Vs L. Broude, and M. 8. Soskin, vhose initiative tomtributed to
the performance of this works" - Origs art. nes:. 4 figures and 2 formulas.. b2}
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AUTHORS: Yarovaya, R. G.§ - Shklyarevs‘ciy, I N,.. L e
) o TR LY - \'i,f L ’ /’ ' -
TITLE: Investigation of the quantum absorption of 1ight.! in silver’}

SOURCE: Optika i spektroskopiya, v. 18, 1i0. 5, 1965, 812 837

TOPIC TAGS: 1light absorption, uilver, optic constant, refractive,ﬂf
index, optic transmlssion, optic transition, absorption edge Rt

ABSTRACT: The purpose of the investigation was to determine the
leffect exerted on the optical properties of silver in the visilble
‘land ultraviolet reglons by the presence of quantum- absorption bands.

To_this end, the authors measured the optical constan‘cs of siiver :
1ayer3“deposited An-vazuumss :
©10.267 -- 1.4 1 range.”-In-the 1,4 -
-~ |were measured by the method of 'r ted: 1
L described by one of the authors. elsewherjﬁ,

B -Card _ 1/3 N , S
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Miroslavskiy, Opt. 1 spektr. v. 3, 361, 1957;. At lower wavelengths-
the Avery method was used (D. J. Avery, Proc. Phys. Soc. v. B65, -

o5, 1952). The values obtained for the refractive index and for

the absorption are compared with the results of others. The fre-

quency dependenice of the optical transmission near the edge of the .
quantum-absorption band is analyzed and certain conclusions are -
drawn with respect to the character of the observed interband trans-
itions. The optical conductivity of the free electrons is calculated,

and the difference between the experimental and calculated values of |
the optical conductivity of the film ylelds the contritution of the
interband transitions. It 1s concluded that the obgerved quantum -
absorption in silver is connected with direct allowed transitions -
near that point in momentum space, where the energy distance between
the corresponding bands has a minimum The transitions at this. s
ipoint determine naturally the long wave -edge of the absorption band. °;
'The plasma frequency of the electrons in the silver is .calculated on
.the basis of the authort?s own measurements and those made: by others;
‘and 1s found to be very close to the experimentally observed value; |
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5. x 1017 secfl. (The calculated value is 5. 74‘x'1015 ‘Bec’ 1) "Thévi
--jdifference between tfhese vaiues.ls explained. - YThe: authors: thank - *
V. K. Miroslavskiy‘for a discusslion of the work ‘and valuable advxce.,i;

Orig. art. has: ‘B“figures and 3 formulas.:‘;_;-

ASSOCIATION: None |
|SUBMITTED: OBFeb6Y -
" [NR REF.SOV: Q07 T .

. 591@-?73:& .
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- | AUTHORS:
Yarovaya,

yq( S"/, Rt
) L N., Kostyuk, V.VP., Ielyuk, L. G.,

| PITELE:  On' the. magnitude and sign of “the phas 1f‘£er"onc_e’j;a'.ria, ng
in the case of total 1nterna1 refleotion ,;; ?af N e

SOURCE: Optika 1 spektroskopiya, v. 18 no. 5, 1965, 853 857

TOPIC TAGS: 1light refleotion, phase . sh;ft light polarization, optio
constant, IR spectrum o :

il | ABSTRACT: This is a continuation of earli»r work bv one of uhe e
. |authors -(Shklyarevskiy, Opt. i spektr. v. 14, 247, 1963 ‘and earlier A
v devoted to the phase difference produced when 1ight 1s reflected” f%om_
L a metalllic surface. It is pointed out first that in the literature -

i1, -|there i1s just as much disagreement concerning the sign and magnitude
= _{of the phase. difference occurring 1n total internal r=flection as in

':'_Sgrd 1/3
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‘I measured the phase difference using apparatus described elsewhere .~

| elsewhere (Opt. 1-spektr. v. 3,7 361, 1957).  An advantage of th

"APPROVED FOR RELEASE: 08/23/2000
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the case of ordinary reflection. :To this end, the author first -

{Oopt. 1 spektr. v. 9, 640, 1960). A method is proposed for recon-
structing the linear polarization of the llght reflected from a =
metallic surface by means .of compensation via total internal reflec¢
tion.
of metals over a wide range of the spectrum (including the infrared)
in single reflection of light from a small sample. It 1s shown that
the phase difference arising in total internal reflection is nega- .-
ive. A formula is given for this phase and a plot of 1ts dependence
on the angle of incidence. A method 1s proposed, based:on -this con-y7
clusion, for measurement of optlcal constants on the: basis of the .:
reconstruction of linear polarization, described by fhe authors

method over the Drude method is. that the measurements ‘are made at':
angles which are much smaller than the principal angles, making it
possible to go into the infrared reglon. . Orig. art. has: .3 figures

_c,a .’d 2/ 3 o

This method makes it possible to measure the optical constantd:
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CC NR:  AP6OOTOLT SOURCE CODE: UE/0051/66/020/002/0355/0357 , .f

ORG: none e /8 S

AUTHOR: Yarovaya, R. G.; Sthyarevskiy, I. N.

TITILE: Quantum absorption of light in copper’v
SOURCE: Optika i spektroskopiya, v. 20, no. 2, 1966, 355-357

TOPIC TAGS: light ahsorption, copper, absorption edge, absorption coefficient, re-

fractive index, crystal defect, copper film

2
ABSTRACT: The quantum absorption of J{ijht in copper was investigated by a method
used in an earlier paper (Opt. i spektr. v. 3, 361, 1957, to measure the index of
refraction and the absorption coefficient of layers deposited in a vacuum {~10"5 mm
Hg) in the spectral interval 0.45--2 u, which includes the quantum absorption edge
corresponding to the d-s electron transitions. Deviations from linearity of the re-

fractive index and of the absorption coefficient were used as a measure of the quan-

tum absorption. Two series of specimens were used, prepared at coating rates of

~100 X/sec and several B/sec. The results showed that the magnitude and position of .|

the edge of the additional quantum absorption band depends stronzly on the rate of

deposition. The edge disappeared after annealing, thus indicating that the absorp~ -

tion band is comnected with the structural defects of the metal. The results are
discussed from the point of view of the band structure and are compared with those
obtained for gol% fmd silver. Orig. art. has: 2 {igures.

CODE: 20/  SUBM DATE: OLlJumb5/ VORIG REF: 006/ OTH REF:

002
Curd ]./loma' UDc: 535“3)“ ,, _
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ACC NR:  AP6018449 SOURCE CODE: UR/0051/66/020/006/1074/1076

AUTHOR: Shklyarevskiy, I. N.; Yarovaya, R. G.; Kostyuk, V. P.; Lelyuk, L. G, 4:;7

e é /

ORG: none ‘:3

TITLE: Effect of deposition rate and annealing on the optical contents of precious
metals

SOURCE: Optika i spektroskopiya, v. 20, no. 6, 1966, 1074-1076

TOPIC TAGS: high purity metal, metal film, metal deposition, optic constant, metal
crystallization, metal physical analysis, metal vapor deposition, refractive index,
absorption coefficient

ABSTRACT: At a high evaporation rate, the metal atoms reaching the substrate have a
large reserve of energy which is expended in their migration on the substrate and
formation of crystals; the result is a coarse-grained polycrystalline layer. Converse-
ly, at a low evaporation rate, the kinetic energy of the atoms is insufficient for mi-
gration, hence a large number of crystallization centers is generated, producing a lay+
er with fine crystalline structure. For the spectral region where the iight absorp- |——
tion depends on free electrons, the optical constants are related to the effective
collision frequency of electrons with other electrons, phonons and structural defects.
Since grain boundaries are the predominant structural defects in a finely dispersed —

UDC: 535.321 + 535.341 : 553.41
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the effective electron-defect collision frequency is

directly proportional to the size of the jndividual crystals. Consequently, the de-
position rate is directly proportional to the absorption coefficient and inversely
proportional to thd%refracti index , A he authops measured optical constants for vacu-
un-deposited £i1ms\ of coppery silver ahd goldand found a good correspondence between
measured and predicted values. Annealing of a slowly deposited metal £ilm changes its
optical properties to nearly the same values as for rapidly deposited film of the

game metal. There was practically no measurable change due to anneazling of rapidly
deposited films. Reported disc pancies in measurement results of optical propertiesl

of metals maybe attributed to &he differences in deposition rates and the lack of sub-|
sequent normalizing annealing.\ " The authors conclude that refractive indices and ab- | !
sorption coefficients in metal films are functions of deposition rate and subsequent ’

annealing. The authors thank M. M. Noskov who called their attention to the part:
played by the annealing of the specimens. Orig. art. has: & figures, 2 formulas.

ORIG REF: 004/ OTH REF: 002

metal layer, it is obvious that

SUB CODE: 11,20/ SUBM DATE: 15Apr65/
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i AUTHOR: Shklyarovskiy, I. Nej Yarovaya, R. G. Z{L(7

2

ORG? none

-3 \
>

|
|
2 TITLE: Quantum absorption of light in gold L{?
|
i

SOURCE: Optika i spektroskoplya, v. 21, mo. 2, 1966, 197-203

1 PTrC COOSTAOT
i TOPIC TAGS: gold, light absorption, metal film s ©

i tion pX)
STRACT: The optical constants of gold 1az§r§/(refractive inda?0u3gig ;bigrzore m:;a-
;ABO l 1 ofpthe edge of the d-s band of quantum absorption . 't' I nging
{%? She E;g zgyers were deposited in a vacuum of about 5 x.10 22 Hgsdfozna S rang
i;;gm'1 to 100 4/sec. From the frequency dependence of . . bewzn found that the
% ~esponding interband transitions are direct and allowed, anl -% A el
EZOZLZVP A s%udy of the effect of deposition rate followed by low Sizgve bure
i;n on.the optical constants showed that additional, structure;iegs discussed, o e
uZntum absorption may arise in gold. The nature of these banhg L s on the b
1iew axplanatibn is offered for the inconsistency existigg inAﬁt;ors a}e e catul to
ésect of the concentration of conduction glectrons in go . o art.‘hnsz  Hipures
V. K. Miloslavskiy for useful suggestions and discussion. 2o

and 2 formulias,

| SUB CODB ORIG REF: 009/ OTH REF: 011 |
. 5UB CODEs 20/ SUBM DATES 224pr65/ D sk
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AUTHOR: Shklyarevskiy, I. N.; Lupashko, Ye. A. \
W . .

A AL s 2 i

ORG: none

TITLE: Dispersion of the phase jump occurring vhen light is reflected from multi-
layered dielectric coatings :

SOURCE: Optike 1 spektroskopiya, v. 21, no. L, 1966, uB2-L486

TOPIC TAGS: dielectric costing, optic dispersion, phase shift, light reflection,
optic interference :

ABSTRACT: This is & continuation of earlier work (opt. i. spektr. v. 16, 888, 196k
and earlier) dealing with the erfect of coating on metallic surfsces. The present - .-
article deals with dielectric coatings rather then metallic coatings, and is devoted
to the determination of the magnitude, sign, and dispersion of the phase Jump occurs
ring when light is reflected from multilayered dielectric coatings. The dispersion of]
the phase jump for contings consisting of1, 3,5 7,9 11, end 13 layers was meas-
ured. The sign of the phase ghift wes determined by an {nterfercmeser method similar
to that used for the metals, and its magnitude was determined by a relative method.
The results of the experiment are in good agreement with the corresponding theoretical
curves calculated by Viasov's recurrence formulas (I. V. Grebenshchikov et al,

UDc: 535.312
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AP6033kb1

“ACC MR

Prosvetleniye Optiki [Coated optics} 06IZ, GITL, 194€). The spectral dependence of

. the reflection coefficients of the same coatings was also measured and calculated. In

this case the experimental values were somewhat lower then the calculated ones.

Whereas the reflection coefficient of 11~ and 13-layer coatings, vhich are usually em-

ployed interferometry, depends little on the wavelength in a wide region of the

| spectrum, & strong spectral dependence of the phase shift is obeervecd. OTig. art.
nes: U figures and 9 formules. ‘

SUB CODE: 20/ GURM DATE: OlMay65/ ORIG REF: 009/ OTH REF: 005
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SHEPELYANKOVSKIY, K.Z.; SHKLYAROV, L.N,

e STV g g

High-frequency surface hardening of flywhsel gear rims. Avt, trakt.prom. no.
11:1ka~b '53. (MIBA 6:11)
(Flywheels) (Hard-facing)
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Ussr/ Engineering - Heating and forgi.ng unitse
Card1 /3 Pub. 128 ~ 14/33

Authors ' Shepelyakovskiy, K. 2., and Shklyarov, I, N,

2 R PR ST MR e sy 2o

Title ¢ Automatic heating and forging units

Periodical ¢  vest. mash. 36/1, 45-49, Jan 1956
Abstract 3 The Automobile Plant im. Stalin, designed and constructed several devices :
for induction heating, automatic charging and heading of blanks and smali - [
components for automobile engines. Tllustrations and drawings of the above |
mentioned units are given, with a description of théirfconstruction,' methods [ERE
of installation and operation. One USSR reference (1955). Diagram; :

drawings; illustrations. ' ' o o o

Institution : eesca

Sﬂlblnitted H Sevee
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ASSONOV, Alsksandr Danilovich, ;SHEPELYAKOVSKIY, Konstantin Zakharovich, ;
LANKIN,Petr Aleksandrovich,; YAITSKOV, S.A., inzh.; SHEKLYARQYV,
I.0.,inzh.; RABIY¥, M.O..inzh.; SENYUSHKIN, N.V.; ZHIVOTOVSKIY,

A.N.; BORISOV, K.I.; SHMYKGY, 4.4., doktor tekhn. nauk,red.:
IQZINSKIY, M.G.,doktor tekhn.nauk,rstsenzent,; MODEL', B.I.,tekhn.red.

(Gas cementation with induction heating] Gazoveia tsementatsiia

s induktsionnym nagrevom. Moskve, Gos. nauchno-tekhn. izd-vo

mashinostroit. lit-ry, 1958. 87 v, (MIRA 11:12)
(Cementation(Metallurgy))
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113-56-7-15/25

Shepelyakovskiy, ¥.7Z., Candidate of Technical Sciences, and

Shklyaroy A

High-3peed Inducticn Heating of Rods in Automatic Upsetting
Presses {Skorostnoy ipduktsionnyy nagrev shtang v avtomatiche-
skikh vysadochnykh pressakh)

Avtomobil'naya promyshlennost’, 1958, Nr 7, pp 30-33 {USSR)

The author compares the advantages of contact and induction
heating of rcds in automatic upsetting presses, and favors
the latter. The large sizes of rods required for automobile
parts makes difficult the pre-heating processes by contact
heating up to 1,000°C (Table 1). By way of comparison, the
same data are presented for the induction heafing process
(Table 2). But here also the number of inductors (17 %o 37)5
through which the upsetting machine is pushirg the rod (Fig. ?L
is high and the setup requires large dimensicns. This was
noticed in the Moscow Automobile Plant imeni Likhachev, while
the Pervyy gosudarstvennyy podshipnikovyy zavod (First State
Ball-Bearing Plant) has successfully tried a setup of smaller
dimensions. The author sets forth general principles on

APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001549630002-1"
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113-58-7-15/25

i

i -3peed Induction Heating of Rods in Automatic Upsetting Presses
smaller setups,
There are 4 tables, 3 diagrams, 2 graphs and § Soviet re-

High-
ferences.

ASSOCIATION: Moskovskiy avtozavod imeni Li

khacheva (The Moscow Automobile
Plant imeni Likhachev)

1. Indyction heating--Applications

2. Induction heating—-Effectiveness

Card 2/2
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YAKIMANSKIY, V.V., kand.tekhn.nauk; SHLYAPIY, H.A.; KIRICHINSKIY I.I.;
SHKLYAROV, 1.-*., RALASHMIIROY, S.i., xand.tekhn.naok ’
Using new techniques of hot rolling of teeth in mab.ng spiral bevel
gears. Avt.prom. no.9:39-43 S 160, (MIRA 13:9)

1. Haucbno—lssledovatel'skiy institut tekhnologii avtomobil'noy pro-
myshlenncsti 4 Moskovskdiy avtozavod imeni Likhacheva.
(Gear shaping machines)
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SHELYAROV, L.N,

Automatically controlled equipmenz forS;ndggt%gg hardening.
° t., no. :47- °
Metalloved, i term, obr. me (iRa 1656)

(Induction hardening—Equipment and supplies)
(Automatic control
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TITLE: Hot ro
- im, Likhachev) i = P

- AUTHOR: _Shklyarov, I, N, (Engineer) _ g PR
T rolling of bevel gean teeth (Eipeﬂégcé of the Moscow ';\fﬁi‘:o'mbile Plan!:

 SOURCE: Vea’ﬁni.k mashinostroyeniya, no. 8,1964. 54458 o

TOPIC TAGS: hot rolling, bevel gear‘/] R . L
Abstract: The Moscow Automobile Plant im. Likhachev and the Scientific Re-
gearch Institute for Automobile Industry Technology have “jointly dzveloped - .
s now hot-rolling method for forming the teeth of driven bevel gear. Gear-
 rolling machines have peen made and this technology for mangxfacturiﬁ&;tha R
" apiral bevel gears of -the- mm,vtmmissions_{'_g_f_2@7}57.,g_zu'tomobil has been
.adopted in production. ' : R B R S
According to the new method of forming teeth,  the gear blank is ‘hegted by
-high—frequency,currenj‘,_ggt,;}_ the surface layer is in e plastic state. The -
ot blank then undergoes.successive lccal dgforn;a,tionj'f(farmtiqn;Qf_teeth)_by
a gear-rolling tool having the shepe of & vevel gear, aaod the blark 18 R
burnished continuously while the tool is in contact with the blank.. -

Card 1/b4
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. Fundamental in this method is that the meshing of the blank end the toc

should approximate the meshing of two iaterlinked toothed circule icks. -

The gear-rolling semiautomatic'machiné;‘déé{éﬁéd t6fﬁeﬁﬁfacture?bujéligeafsx:“
according to the new method, hes a capacity of 25 to 30 gears an hour. Dieme~: -~
ter of the bevel gear to be rolled: from 175 to 350 mm; maximum length end
height of the tooth to be formed: 50 and 20 mm, respectively; ‘eritleal -
sngles of the initisl conme blanks of the bevel gears: 72-84° (Model 528 o

* machine) and 60-72° (Model 535). Totel: power of ‘the drive mechanisms of the ..~
machine is 30 kw. All operations (heating of the bleak, rolling ef ‘the teeth,
and removal of the finished article) are autcmated except for placing the =
workpiece on the vertical spindle. R ‘ EE TP

To prevent oxidation of the workpiece's surface, which is heated tn-a plastic: .
gtate, = provision is made in the design of the gemlautomatic machime for . =~
heating and tooth-forming in & protective stmosphere of endothermic gas.

‘mhis reduces formation of scale to & minimum. - e R A

" A detniled descr
- diagrams. . o
" The machines described ha :

Plant im. Likhachev-in lieu of- prelimina

. Ty-gea .01 dr -
bevel gear of the reduction gears of the ZIL-157 main transmissions “The .-

iption 18 giverof the machiny's- cperation, together v

Card 2/4
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bla.nk “for the new type of operation"f-is' 2'

teeth were cut 1in: conventi.onad. I

_ . The total time required o produce a bevel’ gea.r on:the

f gec, including 50 sec to heat up the blank; & 3-sec’ pause- betwe

. of heating end the start on rolling the teeth; 20 sec to roll and burnish =

. teeth on the blank; 6 sec to breke the work spindle and remove the jgeara from
the machine; 30 sec to cool the gear-rol_.ing tool; and 3 sec +0 lubricate the ¢

, gear-rolling tool with graphite. '

, The spiral bevel gears are made of 12Kn2H4A | (”‘;‘s Cr l&% § . 12% C) sbee]..

During gear-rolling end hurnishing the ‘hardness of the teath increases and

e.ttains HRC 30-35- . Ta: fucilitate: the process of fipal gear cutting, the o~

‘driven gears after geer ‘Tolling undergo high-temperature tempering | ‘{4n a pro-

“igective ‘atmosphere “to prevent’ forma.tion of - scale ‘o a hardness not,v_jxcnedj.ng

" HRC 20. Intermediate heat(btreatment 38, advisable only if the- ‘gearg are made

'of steels of the 12Kn2KLA ‘type If steels of other gredes are used, this
operation is not always econ ca].ly advisables .- R

ture tempering the gears with ro}lea. teeth ‘are mechined on -
an eight-spindle gemiantomatic vertical lathe. Further machining & the sexze - i
as that for gear blanks undergoing preliminary gee.r cutting, and iu performed;

APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001549630002-1"
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- ACCESSION HR: - AP4048500

' on the same ejuipment and under the same procedure, The new method obviates . . -

' the lsbor-consuming operation of preliminary gear cutting. ‘Tne accurecy of .
gears with rolled teeth -- after finishing work -- {s the same as that of o
gears with pre-cut teeth. C T S s
After finish cutting of the rolled teeth, the gear undergoes heat treatment ( .

and the hole is burnished. Comparative tests have ghowed that geers with .
 rolled teeth heve static end fatigue bending gtrength 15 to 20% higher then
. do gears with pre-cut teeth, S e I il
| Hot rolling of bevel gear teeth permits eigni

Jcant saving of money end metal -
0 be effected. ANES e e L

: ASSOCIATION: none

| gupMremED: 00 . CENCL: 00"

. NO REF SOV: 000
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L 1521356 EWT(m)/iWA(d)/T/EWP(t)/iWP(z)/1P(b)/LWA(h) JD ]
ACC NR:  AP6002912 ) " SOURCE CODE: UR/0286/65/000/024/0074/0074

INVENTOR: Shepelyakovskiy, K. N.: Stroganov, K. V.; Shklyarov, I. N.; Orlov, I. V.;
Wikonov, V. F.; Assonov, A. D. T "
C?L£;

ORG: none - ‘< \ { A

TITLE: Steel for surface-hardened parts. Class 40, No. 177083

PSR Pwowwr

SOURCE: Byulleten' izobreteniy i tovarnykh znakov, no. 24, 1965, 74

TOPIC TAGE: steel, surface hardened steel, manganese contalning steecl, silicon con-
taining steel, chromium containing steel, shallow hardenable steel

ABSTRACT: This Author Certificate introduces a steel for surface-hardened parts con- |
taining 0.4—1.2% carbon and alloyed with manganese, silicon, and chrpmium. To obtain
steel with a specified hardenability, one of three alloying elements is added in a
specified amount and the content of the other two is limited. For example, in steel
containing G.3--1.4% manganese, the chromium and silicon contents are limited tc 0.15%
and 0.17%, respectively., Steel with 0.3—1.4% silicon should contain 0.15Z chromium
and 0.20% manganese, and steel with 0.3—1.8% chromium should contain 0.20%Z manga-

nese and 0.17—0,27% silicon. - [Az]

SUB CODE: 11/ SUBM DATE: 29Dec60/ ATD PRESS: 4}90
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L 36090-66  EWT(m)/T/EWP(t)/ETI 1JP(c) JD . : L
ACC NR:  Ar6016592 (A V) SOUKCE CODE: UR/0129/66/DOO/005/0033400371,

- AULiIORS: Shepelyakovskiy, K. Z.; Shklyarov, I. N.; Kal'ner, V. D. 402,
= - -

£ 0.G: _Moscow Aubomobile vorks (Moskovskiy avtomobiltuyy zavod) -

TiTLa: Case hardening with deep induction heating~-a promising method Cor heab
treatment 6I Stéels [4)

| SOURCE: Metallovedeniye i termicheskaya obrabobka metallov, no. 5, 1966, 33-37

TOPIC TAGS: case harcening, fatigue strength, tempering, steel, induction hardening,
carbon steel/ LSRP stecl, L7GT steel, L5G steel, LOKhGRT steel, 55PP carbon steol

L ASSTIGCT: A new method of case hardening wibth deep induction heating is described,

. This acthod was developed abt the Central Scientific Auscarch Institute of Perrous ;

! iicbullurgy (TsdIIChiswal). Tie specilic power is 0.05--0.2 Ki/cm€; the heating rate

. in the area of phase, transitions is 2--10 deg/sec; and the heating time is 20--100

_ uZu. Steecl 55PP of freduced hardenabilily and stecl L5RP of regulated hardenability

| arc used. It was ¥ nd that ithe strengthened core increases the strength of the partﬂ

~ the thianer the bardened layer. Case-hardened LSRP steel was used for the differen- P
bial axies of ZTL-130 automobiles (sece Fif. 1). The hardening temper:ziure was aboub i
$OUG ror 70 sce. The axles were then tempered at 250C for 1.5 hrs. 7The method has

substantiay advanbages over straight-through heat treatment and conventional case
i

\ Card 1/2 UDC: 621.78.5
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" ACC NR: ,*“»()()1(‘."()?
! tial
i K- U} ——;——L—‘-""M "IL' 1, lLJ{'UQ s(,runubh of dlllOlOl;t "
i ZZZ T I e T axles of ZiL-130 of LOr hGHT %wl (afte
. 0Wia \L:"%Sood—_i__if i.— . hardeni, g fron 8700 and L(.m ing at
| iifi TR L 220) und LSRP steel (case rardcn;ngsm)
| 93;2 ol ti iy with deep hcatipfeand Lempering a
: T v :1\L:L_,., TINULL vﬁ'j__"__}}'g{\)
i L. 881 T “TLon:
-1 aib
: e 560 i
! 2 400 !

'%JM T

- 200 T %w

|

ar a1 D.J afa.m 7 3 45672910 zo_
Number of--cycles 100

hardening. Orige. art. has: L, tables, 1 diagram, 1 graph, and 1 photograph.

SUBH DAT ORIG REF: 009 :
SUB CODE: 1_17/3/ SUBHM DATE: none/ |

APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001549630002-1"



"APPROVED FOR RELEASE 08/23/2000 CIA-RDP86 00513R001549630002 1

GORDON, G.I.; SHKLYAROV, I.V.

Automatic dust—settljng system, Lit. proizv. no.5:15-16 '&2.
' (MIRA 16:3)
(Dust=-Prevention) (Automatic control)
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VAYPOLIN, A.F.; MISNIK, Yu,M,; SHKLYAROV, M.I. ’ T

et g e > Eeer e e

Mechanized hole boring in exploration mining., %ap. Len, gor, inst.

4 no,1:69-72 '57.
I me (Boring machinery) (Prospecting)

(MIBA 1049)
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APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001549630002-1"



"APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001549630002-1

S T e e T LN

FIRSOV, Ye. F.; CHERTKOV, . F,; SHKLYAROV, S, E, (Kursk)
» k3 EN s 2 . l . f\ the
Clinical aspects and diagnosis of apical Pancoast's tumor of
Jung, Klin, med. no.9:90-94 '6l. (MIRA 15:6)

1. Iz kurskogo oblastnogo onkologicheakogo dispa‘ngera (glamyy
vrach T. S. Kondrasheva) i kurskoy oblastnoy klinicheskoy
bol'nitsy (glavnyy vrach L. A. Chunikhin)

{ LUMCS--TUMORS)
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ASTAF'YEV, V.I.; FIRSOV, Ye.F.; SHELIAROV, S.Z. (Kursk)

Hyperthrophic osteoarthropathy in pulmgngryggegplfzgs (Marie-
< drome)., Klin.med. 40 no.6:90~ e .
Bambzrger syndro ) tama 15:9)
1. Iz kliniki gospital'noy khirurgii (zav. - prof. A.V. Kholod)
Kurskogo meditsinskogo instituta (rektor - prof. A.V. Stvel'yev)
i Kurskogo oblastnogo onkologicheskogo digpansera (glavnyy vrach

T.S. Konarasheva). .
(LUNGS—TUMRS) (BONES-~DISEASES) (JOIN TS~--DISEASES)
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SHKLYAROV, V.a,

Automatic control of the grain-water ratio in the contimucus boiling

to the pulp process. Trudy TSHIISP no.12:12-16 '62, (MIRA 17:3)
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YARKOVLEVE, Ye.K,: BASKINA, N,F.; BOBROVSKAYA, M.N.; KRESLING, Ye,M,; MYAGER,
V.K.; SHKLYAROVA, E.D.; NIKOLAYEVA, K,N.

Gaa of hemohormonestirmmulin in the clinical aspects of neuroses, Axt,
vop.perel.krovi 1no0.7:195-198 '59, (MIR% 13:1)

1. Klinika nevrozov i pogranichnykh sostoyaniy Gos.psikhonsvrolo-
gicheskogo nanchno-issledovatel 'skogo instituta imeni V.M. Bekhtersva
(@irektor i naunchnyy rukovoditel' - chlen-korrespondent AMN SSSR
prof, V.N. MYasishcheQ.

(HORMONES, SEX) (N=UROSES)
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SHKLYAROVA, M. M,

- __A——‘—“'—""“"“\

Winter garden in the "Okiiabr'" Motion Picture Thester in
Aatrakhan, Biul, Glav, bot, sada no.47:8101 '62,

1, Glavnyy botanicheskly sad AN SSSR,

(Astrakhan~-Tropical plants)
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SHKLYARSKATA-SMYALOVSKAYA, Z. and SMYALOVSKIY M.

nstudy of Diffussion of Hydrogen in Iron from Observations of Elongation of

the Specimen"
Byull. Polskoy Akad. Nauk, Otd. II, No 3=k, 1953, pp 155-156

A method facilitating the evaluation of the effect of various admixtures on
penetration of hydrogen into iron electrode during electrolysis is presented.
The method is based on the relation binding tihe elongation of the iron fil-
ament under a given load to the hydrogen abund:uce. (RZhFiz, No 11, 195L)

S0: W-31187, 8 Mar 55
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SHRLYARSKAYR- SMYALOVE KA, &
J A isw niéthid of Investigtin 'mé"’ec}ia"r"f‘{‘,ﬁg‘g- o
}yroccsscs' and fty app!lcaftlon.z M.mSm ';Jloi:‘k?i x:n _Z‘f__..___._. -
Shklya 2-Smyalovskaya mm‘r

R . [ }%
SIS ot B00° b T e et rom i spca il
fieaied o a H atm,

ments from groups V and VI the Fe wire absorbed Hand -
elongated. Org. inhibitors such’ as dibenzylsulfonic acid, - .
prevented penetration of H. Optimum conen. was easily -
detd. by plotting elongation vs. conc... -N.B. "

] K .
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T R A

SHKIYARSKIY, D.O.; CHENTSOV, H.N.; YAGIOM, I.M.; RYVKIN, A.Z2., rsdakicr;
Vs e ERRTTOV, “5.S., tekhnicheskiy redaktor.
oblems ard theorems of slementary mathema’cics{..qi’t.gazoi.if
hi 1 teore elsmentarnci matemathlzl, 35,
geometrya T s i d-ve tekhnike—teoreticheskol

Geometri 1 (Stereometriia). Moskva, Gos.iz c
i i ; k tematicheskogo kruzhks, nc.3.)
1it-ry, 1954. 267 pe (Biblioteke matem ; AL

(Geometry, Sciid)

[Selected pr
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FARSKTY, 7. . DECEASED /75\7_

see ILC
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AZANER LI ARSI, B 5
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SHELYARSKI

Y, L.F., dotsent, kendidat tekhnicheskikh nauk.
Automatic control of the electric drive of endless bucket line
dredges. Elektrichestvo no.1:22«25 Ja '57. (MLRA 10:2)

1. Moskovekoye vyssheys tekhnicheskoys uchilishche im. Baumans..
(Automatic control)

(Dredging machinery--Electric driving)
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SHKLYARSKIY, L.P. S

Loading diagrams and power determination for the main electric drive
of a multibucket dragline, Zap.Len.gor.inst. 35 no.1:8-27 '57,
(MIRA 10:10)
(Bxcavating machinery--Blectric driving)
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= T comgutingz
! .ted. This method
o ¢ gimplifications
now 5 4,5),are descrited.
1amti cogients in an
ith nmagnetization
ciend tw> pheses of
use tetic chnracteristics,
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DL

SERLYANBNIY, L. b., Doc Tech oci -- (diss) "Electric drive of multi-
scoor dredges.” Moscow, 19eC. 24 pp with graphs; (Ministry of Higher
ara oecondary Svpecialist .ducation RSFSk, Moscow Order of Lenin and
Crder of Lavor rned Banner iechnical College im M. E. Bauwran,; 150

nrice not ziven; list of author's works at end of text (10
ertries;; (HL, 22-60C, 135)
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© L 1h31-66  BWT(m)/T/EWP(t)/BP(z)/EWP(b)  IJP(c) JD/HY |
— e A . viapy (20 .
ACC NR: AP6002647 (N ) SOURCE CODE: UR/0021/65/000/011/1465/1467 “Z-op . .|
o

AUTHOR: Danylov, V, N. -- Danilov, V. N.; Slovikoys'kyy, H, F. -~ Slovikovskiy, G. F.;
Shklyg:;_juk, L,'_. 1.

ORG: Kiev Institute of Technology (Kyyirs'kyy tekhnologichnyy instytut); Kiev Polytechnic
Institute (Kyyirs'kyy politekhnichnyy instytut)

TITLE: A study of metal regression after hardening ‘(

SOURCE: AN UkrRSR. Dopovidi, no. 11, 1965, 1465-1467

TOPIC TAGS: hardness, electric conductivity, annealing, silver, nickel

ABSTRACT: The authors investigated metal regression after hardening on tecinically pure

J nickel and 99.99% pure sﬂver&? Electrical resistivity and microhardness measurzments are .
used to show that Lﬁ E!%case technically pure metals the regressior curve after annealing

hardening has at room temperature a maximum which is absent in pure and deformed metals.
This microhardness maximum can be explained by interactions of frozen vacancies with
dislocations( The maximum on the electrical conductivity regression curve can he explained

APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001549630002-1"
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"L 1uh31-66 4 _ : I
ACC NR: AP6002647 / : ]
by mutual interactions among vacancies and their interactions with impurities and dis- é

locations, The paper was presented by Academician B, E. Paton, Member of AN UkrSSR.

Orig. art. has: 5 figures. . o ‘-
BUB CODE: 11/ SUBM DATE: 28May64 / ORIG REF: 003 / OTH REF: 007 R -
Lo
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L 1hgo0-66  EWT(d)  IJP(e) e
ACC NR: 1p5028767 : SOURCE CODE: 03/0376/65/001/011/1537/15.43'
AUTHORS: Rvachev, V. L.; Shklyarov, L. I.

i Stilyaroy =/

ORG: Khar'kov Institute for Mining Machinery Construction, Automation, und Computer
Engineering (Xhar'kovakiy institut gornogo mashinosiroyeniya, aviomatiki i
Vychislitel'noy tekhniki) —

ATER :
TITLE: Use of the Bubnov-Galerkin method to solve boundary value problems for regions
of complex form :

SOURCE: Differentsial'nyye uravneniya, v. 1, no. 11, 1965, 1537-1543

TOPIC TAGS: approximation calculation, differential equation, elliptic differential
equation .

ABSTRACT: For purposes of obtaining approximate solutions to certain elliptic partiél :
differential equations, the authors consider the problem of finding w{(x,¥)s ‘
continuocus, with continuous partial derivatives in the region whose boundary is .
composed of smooth arcs with equations .
B 1) =0, () =0,y @ali ) =0 —
where qbi have continuous and bounded partial derivatives, with (x,y) > O inside and

o (x,y) = O on the boundary. This is solved by using the technique of E-functions -- -— § :
the approximate solution of the differential equation being of the form

2— .
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ACC NR:, AP5028767

‘. N S
4 wt(ny) =olny) Yanlng),’ (1)
N _ S P S S '
where ¥i- Wa=X YPg=y; Py=%% ...., Orig. art. has: 3 figures and 5 formulas.

SUB CODE: 12/ SUBM DATE: 27May65/ SOV REF: 012
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RUDRYE Vivel‘d: LITVINISHIN, Yasn:: KHOTTH, Stanislav) SALUSTOViCHE  Antend.
SHEZYARSKIY, M.F., inchsner [Pranslator]: AVERSHIN, S.G., rradazaoer,
sedaitor; SLAVCROSCY. £.Ka., redsktor; PUOZOROVSKAYA, V.I.. tethni-
sheukly redakter,

[Problems in caleulntirg surface di
Trznalated from the Peitsh] Voprosy
nod vliianiem gornykh razrabotok, P

sviacements caused by mine work.

raschsta sdvishenii poverkhnosti

ersvad 8 poliskogo M.F.Shkliar-

skoge, nod rad,S$.G.Avsrshina, Meskva, Goe .nanchno=tekhnicheskoa izd-

vo lit-ry po ugel'ncy promyshle,

1956.63 p.

(MLR# 9:5)

{Poland---Earth mov enients }
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KUZNBTSOV, Georgziy Nikolayevich; BUD'KO, Mariya Nikolayewvnaj s
FILLIPOVA, Antonina Aleksandrovna; SHEKLYARSKIY, Hbchislav__
Poliksovich; AVERSHIN, S.G., otv.red.; IOMILINA, L.F.,

[Studying manifestations of rock pressure by means of modnls]

Izuchenie proiavlenii gornogo davleniia na modeliakh., Mo?kva.

Ugletekhizdat, 1959. 282 p. (MIRA 12:8)
(Geological modeling)

(Subsidences (Earth movements))
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' SHKLYARSKIY, M.F., inzh. . -
e T sne. LTrudyl VNIMI no.tO:
Study of the velocity curve of roof sagging L Yy {MIRA Thi12)

136-150 '€l (Stoping (Fining))
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SHKLYAKSKIY, H.F., inzh.
| ) Ei‘fect of inertial i‘orcea{e created by top aubsidgzgeibgn the amount of
? » . :2 - .
pressure op & support. [®rudy] VMIMI no.45:237 (oira 16:4)

(Mine timbering) (Rock pressure) (Subsidences (Earth movements))
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AUTHOR: Blanter, M. Ye.; Shklyarov, M. I.

ACC'NR:  APG035958

" TSOURCE CODE: UR/0129/66/000/010/0062/G063

"ORG: All-Union Machine Building Correspondence Instituc.(Vsesoyuznyy zaochnyy
mashinostroifel'nyy institut)

TITLE: Combined [mechanothermal] treatment of steel to high strength

'SOURCE: Metallovedeniye i termicheskaya obrabotka metallov, no. 10, 1966, 62-63
: MMA:AL (ud’% ) lerJAu-Z}L M}
TOPIC TAGS: carbon steel, im:hﬁﬁbﬁknéé:;-eTEuEﬁzﬁt, stert plastic deformation,~e==

| RETEA GTTRe treatment, steel property/45 carbon steel
: ABSTRACT: The effect of mechanothermal treatment, i.e. plastic deformation at roon

! temperature, and subsequent heat treatment on the mechanical properties of 45 carbon
steel has been investigated. Steel specimens, 1 x 9 x 100 mm, heat treated to vari-
,ous structures (granular, pearlite, troostite-sorbite, or martensite) were cold rolled !
iwith 10, 30 or 50% reduction, rapidly heated to 800, 900, 1000 or 1100C, and water
quenched. This was followed by tempering at 200C. It was found that the strength

{of specimens rolled with 50% reduction increased with the increase of annealing tem-
'perature from 800 to 900C. For instance, the tensile strength of specimens with a
pearlitic structure increased from 210 to 245 kg/mmz, and those with a troostite-
‘sorbite structure, tc 225 kg/mmz, at an elongation of 4% in both cases. Further
increases in temperature to 1100C decreased the tensile and yield strengths and

. Card  1/2 UDC: 669.14.018:621.789
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" ACC NR: AP5035958
! elongation dropped to 1%, The increase of reductions at first lowers the strength

i characteristics then, starting from 107 to 50% reduction, the characteristics increase
!'steadily. Thus, the steel strength can be improved under certain predeterminied con- i
' ditions of plastic deformation and subsequent hardening with a rapid cooling ro :
{ austenitizing temperature., Orig. art. has: 2 figures, . '

i .
;SUB CODE: 11, 13/ SUBM DATE: none
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